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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the allowance of a 
holding time which is reduced when output data can not swing 
fully. 

SOLUTION: The load of a dummy load circuit 31x included 
in a dummy circuit connected to a DLL circuit 40 is adjusted 
by a load adjustment circuit 36 in accordance with the 
judgement results of a frequency judgement circuit 37 and an 
interface judgement circuit 35. That is, the value of the load of 
the dummy load circuit 31x is smaller than the value of the 
load when the access time of output data DQ to an external 
clock CLK does not depend upon the frequency of the output 
data DQ by the value of the load corresponding to a value 
approximately a half of the maximum change of an access 
time changed in accordance with the frequency of the output 
dataDQ. 
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Q£*:7/U* Y>^^£ft^flft^3i5^ d ^CLKO 
«I»*^r«^»^ (fl&jgfc<7>«<&) «|:ot^Ttt, 
AWM"*. ARft*J£I§IB3 7(D«rt«fe % 0 3 (A) 
^ |C^i- 0 @3 (B) 12, 0 3 (A) <£GDyir y [>s<;UX 
R S T , ^//^PLSMM^^CLKiOR 
7f0e — h4r*H\ 

[0 0 4 1 ] JRRft¥U£[sIB 3 7 12, pj/^CL 
K^iS^rML, *<&tt**«R««C«*CNfc 
LTfcti^-rSo ±IBU -fes/ h/^*R sua tnev-*- 

9\,?-A<i~f\s—9 3 7 i# h y *y-*vu*v<*f 
3 7 1 a>fe>/5f^^ujxi!)i<7> HSco^ey /^/u^ p 
LSi^^n^o ItllCj:D7>'Ky-h 3 7 2^JB 
^tv, v ? CLK&T>- K^— h 3 7 2^ri@o 

^ T^r>V^ 3 7 3T-tt-g:£*lSo ^7^>^ 3 7 3<7>ffg; 

(c<t t?tD«!<t;$ixSo 13 (B) \Z7F-tft%>? u 
LKOR^e— h (JSJBT1— T4) X 1 ^, /9&$*J£ 
ft C N 1 2 tt 5 - 8 { Z ft S o 

[0 0 4 2] BllC^T, A^JtsISS 2 4 ^ — A 

>3(HlS& 3 4 Offi^7 i CLKJtt;d_i CLKIi, ffiffitfc 

f*93B^n 2/^ d_i CLKO&ffi(7)i|^ 4 — 
U**h,#«US*lS. 04 (B) 12, r.OttffiBfl«S:« 

so ur^So wO^wicj^cr, *f4 \"<mwm&z 9i: 
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[0 04 3] f^f U"f lHJK3 2 Steffi it® ESS 3 8 fc-T 
>f lx>TWJ?9ls)»3 9 if, f^5DLL(5]^40« 
ISjivro^o M4 (A) i*. DLLES&4 0 0«fi»«4 
^r^-To x >f I^YIe]SS3 2ft, S^C^-M^f ^ 
-f 9*1^3 2 1-3 2 5#»l*«tt£T^5. 5*-f U">T# 
f 321li, *fc2fl«mttttL*:t>a> 
T-£>5 0 f ^ U^f 3 2 1 - 3 2 5 OAAffil-^-en 
^•tl, 7 y K^- h 3 2 a - 3 2 e OfflM^gt^ tl 
T^5o r > K>/— F32a-32e CO— #*>A#«H£ 

2 a~3 2 e<Z>fft:frOA;&*Ht£rtt, 7W U-f fflftpislK 3 
904^^ h^7h 3 9 1 <D%\ ~4 fc* y hri* 

[0 04 4] h isi/X? 391 (ClU^GOJ: 0 

\z •ooioo* aM*«r$JxT^5»-§\ rvK^-h 

32a~3 2eOHTy K^— h 3 2 c <D&&ffiib>tl 
T, * i CLK^/y Ky— h 3 2 cMr 

^ ^^^3 2 3-3 2 5£ii«? , W^P^^jCL 
Ki:lTW^^5 e ffiffitfc«lsl»3 8tt, m4 (B) 
{C^-T^D < % F*93&^ n i CLKMty^W^ 
d__i CLK<0ffi«a*S*lT^5#-&, —ft (S& 

tif'oo' , 'or 'ii' Srffi^-f *«> v-^ 
h 3 9i«, iltyBl^Dt^ Hcj; 9. 

«ttf 4 ioooo' fcttJMRjfcSns. ^7 hftUtWlHl 

B392tt, rtB^^iCLKl:^iy^^^ 
d 2/^ d_ i C LKOtt+B^agttTV^^^JCrtc, pSjffi 
ffitfft— Sci"**-?^:? h U^** 3 9 1 Sr*^ h£ 
it:** CO^, ^7F^^391^Ilf^h (0 
4icfc>^T£if&fc'$/ h) K '0' ^p-KSiiS, 
h«l»ig»3 9 2tt, I(7)tfi^iiA/T-^5^ICIi, 
fSH£taa*B&— Si'^S'^v'^ h l^*^ 3 9 1 ^rfcv'^ 
h£-t*r* C<D|&, v'7h^^^3 9 1(^f5t r 5/h 
(|4l:^K*if^) (c *o' ^D-KSn^o 

[0045] ig s&u^igeii, i&m&T'&m 1 oimsso 

^-aiTl/^M^Lrt^So 01{C*5l>T. 7^ 
U^[hISS3 2<7)@j£f$ffif|gl2, y-trj/h^u 

tt, (M*Ji. ^IcM^D^^CLKOm/^g (m 
£l) CS^tSo ^;-f^d_DATtt, CTx. 
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tt, ^^f-^d_DAT^ ' L' Xf* ' H' 

U*IhIB3 3<DttJ*d_DQ3^S(B-r5J: 5^, ^ 
Hi*ls!S3 3 4r«i«Ur*5< a (A.) f-^DQ^7 

/<? <5. y^-Affif(HlB3 1 xOW*^^^-A*IhI»3 4 

— rtSfl^n 5.^ d_i CLKM*?B^ 9 *?4 l<"< ffl 
m\sl&3 9\Z£9 . * Z-ftW* n 5/^ d _ 4 C L K 
J*l3!5*n -/^ i CLKOfiffl^ 0 SixT^tt 

i CLK{C^ty^-^95^P d_i CLKOtttB 

?*y? d_i CLK^i^i^oT^bS siMl: 
20 rtlS^Py^iCLKMtji^So 

[0 0 4 6 ] igs^T^liie^^^T, ft^r. 
60 

( i ) F^3{5^ o i CLKO4t±^0*^^rfl5 t 

IC^So (i i) y ^ — t±i^7lslSS3 3(7)«ffllAA«r* 
f^SR^ n^j CLK3ft«it*)i:^ofc«P^S:S2|l{cU, 
^rfl^riS(CbT^^ l/^f@^3 2^lU«A*[5]SS2 4^:^ 
lOli^^b (5tw+5tx+5ti) 

[0 0 4 7 ] (i i i) ^^-f-^tH^d_DQ^ 
ft \^fz$%&f>* h A t DJtfHCP^? n^j CLK^it 
^oT^fcr^WSo 3 0co»tt^«» 

3®W{C0(C/^^ o ^^(Ctt, ffi*lfcfc«[Hl8&3 8<Offiffl- 
S*iJSK*««cJ: 0, rottttttOKCttft&ftlr^, 
5/ K/O KSrfflSi-f SiWCJ 5o ffiffltfc&lsIB3 8 
rttHJSnfcffi«S63ft«oei#l-oBrSfl[, «x.I^tc/2{c 
^ UYMfflJ{H]B3 9t*f>f U-f(H]SS3 2 

60 

[0 0 4 8] (B) PpIJB^C 

CCO J: 5 l^iSLTt), ^ ^^flHlB3 1 x <DL VT 

trcLKtimmm-ebzm&izn* i 4 (d) 

oj:pl:7^DQ^7/^^ym/i</iot, r 
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aaicfijaa-cfctitt, r^-tr*^ .m* t i a^ft 

0 1 3 h7>fAt HiOMffl^ t 1 c = t 1 

a - t 1 b fc'tf &< KZZt (Cft£ 0 t 1 c n 

t 1 a {efts**, P3fi«0|^g8^ttffl^{C*5^T-r— ^ 
t^^>fAi« t 1 a+t 1 clcftO, t$!kt IT, H 1 
< ftSCirlcftSo 

[0 0 4 9] A- F7^fAt H&OH? -y h7 y^^^f 

Kco^g t? <6T#» b < ft SUS £ ft So ^ 

^r.T\ ^=:-M0^3 1xOM(7)lL2$:, T ^ 
****** t a d^-T— ^DQOJSjiKS&fc:* ^ft^»-&(7> 

t5AfOBALfcWS<U tmL2 = Ll- 
P£^£T-£Sf£#^£<-tSf::#>{c, f-^DQR 

-f saaic-rso ^^d^^clko 

[0 0 5 0] L 2 = L 1 - A LO|^£j#&£i*r57t#> 

02Rtf03 (B) M*3^T, 5 fc:*' 

s^-tSo 

(1) CN^8{^1, CY= '0 0 0 1' 

(2) CN=7(^l, C Y= '0011' 

(3) CN = 6(^l, CY= 4 0111' 40 

(4) CN= 5(C*tU CY= 'nil' 
^^tf@gS3 1xOMSt(i, LVTLL^y^ 

y^-^ie^r, (i) - (4) tom&iztti^ti* 

t^Cl, C1+C2, CHC2+C3, C1 + 
C 2 +C 3 -hC4 £ftSo ^rt^^C2-C4tt, _b 

[0 0 5 1 ] 08 (A) (B) J*, ^COctpftPS 

£r D L L0SS4 0 ~C g fifr WlCfro /L|fetf>, t\>%>7uy? 
CLKSl/f-^DQ^lt^S. 08 (A) &TJ< 

(b> ma&&®&3 sT-mmztitztiLm&frn/ so 
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2 X 5lefgg£nT^S^^£^LT^6 e 08 

(A) Wt % f-^DQ^»«^ p C LKOj?) 

*h' , *l' , € l' , -h- , • • • tmt-tzm 

S 0 08 (B) ?DQ<Dm%l&ft%? o 

•H' , 'L' , 4 H' . *L' . • • • t&it-tZm 
^So 0 713, ftiSST^^^^ft- hSr^U 

r^So 

[0 0 5 2] B 7 ±15 (i) - (i i i) 

^ft5o (i) W(ii) *>fe, rtSfl? n^ic 
LK, y^-W^n^^d^iCLKMy^-f- 
* d_DQ Steffi i6^i^i:^~r^5 0 L 
2 = Ll-ALt Lfc: ^ £ b . 6 t D — A t D= t 1 
c/2«4f5o (i i i) tfrb* 

5££So 

[0 0 5 3] fitDIt i60i^^|^-T^5 0 -Tft 
fr*>, A t Dte, 0 6^J: Ht 1 c/2*fl*/hS 
t^o Ati+« tx + Atw+AtDtt, 0 6&tF0 7 

0 7 <75 6 t x 1*0 6 J: 0 t> t 1 c / 2 «tf 
S^£Mft£o 0 , 0 7{C^-f*O<, ftSB^n 

j CLK(7>i:^>±^i9^0 6o^j: Htlc/ 
2«tf*< ft So 

[0 0 5 4] f-^DQIj:, i8 ( A) MttB 7 

£P L< , StD-AtD=tl c/2 left 9 , T ^ir 
^^-YAta^t 1 a + t 1 c / 2tcft5 e r-^DQ 
13, 08 (B) tomcats d tD^||6^J:9t 

t 1 cfc'l«'>t5M, T^t^^^f^t a^t 1 a 
- t 1 c/ 2 {Cft So /^m^: IT, m^^Uta 
£ t 1 c/2fc*ltI8U^J: ii 3<D*- 

01 3 h7s/^^^A t SO^»«FPfl^, ^IEL 
ft^Ht 1 c/2^JtiiAD-fSCi:tcftS^, 

ffi*<< a t s&u 5 t h^^so-*^ *ts*>"C, 

[0 0 5 5] 3S»«C»DL Lls!B4 

TSo Jb8eWSE(cJ: 9 % ^-^SK^o^^gijft 

S<b(Cj^CT, -r — ^DQ(co^TiER^co^aiJft 

So ^tlfc^-L, T^ir^^^At a^rt 1 c 
/ 2 /c^PlELft^^o/c^-a-ic^, 7="— ^SIKSW^ 
H9ft»kfcJ« CT, D Q Co^rtO^:^ ft^^ 
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[0 0 5 6] ±|B (C) OfSgfc*^ 

&3 1 x<£>£^cdML 2£, T^t^^-f A t a^f- 
^ D Q (OflRftlc J: b L UOt, 

D Q 0!>flttftiC« ISTSftt Z T ? ± X ? << A t 

-fjfefr*>L 2 = L1 + ALH, ^CD^mX' 
DDL [HISS 4 0*»f|s*-e:T^ U"<[hI&3 2 *>jf 

[0 0 5 7] rofSS^T^co, H 7 (C&JES Lfcy *f ^ 

■3 t> t 1 crtfttfiv*. 0 9 co 6 t xliH7 0-t*ti:ra— 

SStlt. 134 (A) <^v'7ht/^^3 9Ufflt\ 
^^ltilA^R»«^f-^ C N t t5o wtvd^ 
f£T-&>5<Dte, P3Sft(?)^7 h 3 9 1 <7>P^ 

[oo5 8] ~<r>m^x, mz.&. a#psih]£S3 6 <Dm 

^it^i^LT, DLL0SS4OlCj;-5SlMoPi 
£rffl\ ^7 h l/^^ 3 9 1 Ortg^Lt^lc, 
C^i^Sr^LTD L LESS 4 0(Cj;5m 2|£P£<7>f| 

o^p{:i^^6ot\ y w^ihiss3 3, y^ — 

3 l x *<DA»«r*MMU »»*ixfct(Dt^5-iiiA 
0S&3 3 oWS^y ^ - AAlilS 3 4 OftSlcfiffi LT 

y^-A^fESS3 1 x{Cft<t^Px.fc«^r*^oTt> 
[0 0 5 9] H2^tt*-y^^^<DatJlJ*tt*S:JB*.T 

WfilaIB3 6tt^FSSi:ft5 0 D L L ESS 4 0 \z X ^Ig 
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^CLTU^ r£>»-S\ y ^-ft^[H3^3 Oxlj: 
M^^^bix5ri:{:/£5o Lfcd*o*t\ DLL 
ESS 4 OOp "fb^^ U"f *]»[s]a3 9Xt*ffiffiH:«|3]» 

0 2oy^-*^rlH]5S3 1 x£r, h7>^;**3 
1 0M3 1U, *t^C 0MC 1 t<D&T*M 

1 c SrjfflSU DL LESS 4 OfllLtr^ t"f 138& 
/<? 3 2^5g*£B#Pfl£ t 1 c/ 2 ?(CLT^ 

[01] *»Wo*iSg*flJlBU:«S**ttSS«o«BS- 

[0 2] 0 1 tO^ ^-A^flfi]S&3 1 xMtfflS0 

[0 3] (A) I4H1 *OJl&$:£j5£l5]B&3 7W«»J 
^Ttir^O, (B) «c^O[alSScDS&f^S:^-ry-f A 

^ [04] (A) »B 1 ^DL L(hJSS4 OOtRH&ttjftffiJ 
^tif^D, (B) ttmflifc«lHJKOAA«*<D* 

[05] H l^SKr^WS^otftf^Sr^i-^^A^^ 

[06] i l (^(Hl^r^M^T^i^^^t^^ A 

[0 7] 0 l (OlHlSST-OigS^T^cotbt^Sr^-ry-f A 

[08] IStO^us/KLKir-^DQOM 

jo r^5o 

[0 9] *1 K 2 ^l^llc *5 tt5 i 7 IC^ L fc 
[010] it^Oix^^o-^^DRAMCO— ffiOtRB&« 

j£0-c*>£ o 

[011] 1 1 o * (OI 3 IS:/ V Sr^t 

[012] *»W^»*S:-JttftLfctt*o*»»SSiK 
O[e]S&0T-&>6 

[013] 01 ORt/il 2 0*»flcSgawHJH^S:K 
40 W-fZfztfXD* << J*?-*— ht'^So 

[014] (A) - (D) I^D5/^CLKif-^D 
Q<O&7i£0T-£>9 , (a) (iSSTL>fy^7x-7^ 
oSiSKco^, (B) {iSSTL>f^7x-^^o 
&m&<7>m&. (C) liLVTTL-f^7x-^^0 
(£JStt*>»-g\ (D) WtLVTTL^y^7x-^^0 

2 3 tti^lSSS 
2 4 A^SSS 

^ 3 0, 3 OA, 3 1 *>S#ge 
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3 1a Afif 

31 x 

310 — 314 nMOSh7 
3 2 X-f t"n2l&& 

3 3 y^-ffl^isis 

3 4 y ^ -A^0^ 

3 5 -O^^-^^^ESS 

3 6 ^^PSElHl^ 

3 6 0 -fw^^ 

[01] 
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361 — 364 T>- Ky— h 
3 6 5 ??*&«(eIS& 
3 7 J5)&»«5£[hI8S 

371 ^ey ^/u^^-r^ix— ^ 

3 7 2 TlsY h 

3 7 3 ^7 

3 8 tefflfck^imSS 

3 9 ^-f WMffi)[H]B& 

4 0 D L LIhJSS 

[02] 
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